Over 200 million people worldwide live outside their country of birth and typically experience large gains in material well-being by moving to where incomes are higher. But effects of migration on subjective well-being are less clear, with some studies suggesting that migrants are miserable in their new locations. Observational studies are potentially biased by the selfselection of migrants so a natural experiment is used to compare successful and unsuccessful applicants to a migration lottery in order to experimentally estimate the impact of migration on objective and subjective well-being. The results show that international migration brings large improvements in objective well-being, in terms of incomes and expenditures. Impacts on subjective well-being are complex, with mental health improving but happiness declining, self-rated welfare rising if viewed retrospectively but static if viewed experimentally, self-rated social respect rising retrospectively but falling experimentally and subjective income adequacy rising. We further show that these changes would not be predicted from cross-sectional regressions on the correlates of subjective well-being in either Tonga or New Zealand. More broadly, our results highlight the difficulties of measuring changes in subjective well-being when reference frames change, as likely occurs with migration.
INTRODUCTION
Over 200 million people worldwide live outside their country of birth, with most having moved from a developing to a developed country. Even more move internally; for example, the current shift from rural to urban China is the largest migration flow in history (Zhao, 1999) . Both international and internal migrants generally experience large gains in material well-being by moving to where incomes are higher. Yet, studies of the happiness and subjective well-being of migrants, both internal and international, suggest that they can be unhappy and dissatisfied (Safi, 2009; Knight and Gunatilaka, 2010; Bartram, 2011) . Even the World Health Organization (2001) suggests that migration usually does not bring improved social well-being and instead may result in increased risk of mental disorders.
The logic of revealed preference suggests that migration should, on average, make migrants better off in the long run. Moreover, migration restrictions are some of the lowest hanging fruit for raising global prosperity. Previous study of the migrants examined in this paper shows that an adult leaving a developing country with per capita income of about US$4000 (PPP, similar to Indonesia) and moving to one of the poorer developed countries experiences an immediate increase in earned income of 263 percent (McKenzie, Gibson and Stillman, 2010) . This earnings wedge is far larger than most international price wedges on goods and capital, making immigration restrictions one of the largest distortions in the global economy (Clemens, Montenegro, and Pritchett 2008) . Thus, the evidence of miserable migrants is challenging, especially because it might be used to justify continued restrictions on labor mobility as, seemingly perversely, improving happiness (Bartram, 2010) .
The claimed reason for migrant unhappiness is that even though they have rising absolute incomes they face falling relative incomes, since they typically move from poorer to richer areas. If income of others enters utility functions, and if migrants experience a fall in relative position as their reference group switches from origin areas to the richer destination, 5 unhappiness results (Knight and Gunatilaka, 2012) . For example, many of the migrants studied here left jobs as nurses, teachers, and public servants, which placed them at the 73rd percentile of earnings in the home country. Initial occupations in the destination country had much lower status, working as farmhands, janitors, and laborers which paid only 75 percent of the destination country median wage. Even a slight recovery in occupational status when the migrants were observed three years later still saw them much lower in the income rank than in their home country, despite absolute levels of per capita income rising by more than 300 percent.
However, most of the research that lies behind claims of miserable migrants is not backed by research designs that deliver reliable answers to the question: "what is the impact of migration on well-being?" In this paper, we use unique survey data on successful and unsuccessful applicants to a migration lottery to experimentally estimate the impact of migration on objective and subjective well-being. Hence, we are able to deal with the selection bias that undermines previous studies. We also report non-experimental findings for subjective well-being, which differ from the experimental results. Our results call into question the view that migration means misery. Instead, we find complex effects of migration, with mental health improving but happiness declining, self-rated welfare rising if viewed retrospectively but static if viewed experimentally, self-rated social respect rising retrospectively but falling experimentally and subjective income adequacy rising. These complex changes in subjective well-being contrast with uniformly large improvements in objective measures such as incomes and expenditures.
A further feature of the analysis is that we observe the migrants one year and four years after they leave their Pacific Island home country of Tonga. This lag may matter since Di Tella et al. (2010) find that life satisfaction adapts completely to income changes within four years. Thus, by that timetable, at the time of our second observation, aspirations should 6 have caught up to migrants' higher income and they may feel no better off than before they moved. A final feature of our study is that it relies on several variables to indicate subjective well-being over different domains, whereas many studies use just a single indicator of either happiness or life satisfaction. The complexity of results we find for different subjective wellbeing indicators suggests that it may be unwise to rely on single indicator studies.
The next section briefly summarizes the findings of existing literature, where we focus on migration and subjective well-being since studies of impacts of migration on material well-being are well known (see, for example, McKenzie et al., 2010) . Section 3 provides background on the migration flow we study, the migration lottery, and the survey.
Section 4 reports the experimental estimates of the impacts of migration on various indicators of well-being, while Section 5 reports non-experimental estimates. Section 6 discusses external validity and Section 7 contains the conclusions.
PREVIOUS LITERATURE
Academic literature in several fields suggests that migrants are dissatisfied with their lives. A sociologist, Nirna Safi (2009, p.160) summarizes assimilation studies as showing that "migration and establishment in a new country go together with sorrow, melancholy, and despair" (p.160). Another sociologist suggests "some findings of happiness research can be used to derive the implication that migration might make some immigrants less happy than if they had stayed put" (Bartram, 2010, p.2) . The reason is that even as migrants' absolute incomes rise, their relative position falls as their reference group comes to include those in the destination country, and lower relative income leads to unhappiness (Bartram, 2011) .
Even some economists make such claims. For example, Knight and Gunatilaka (2012) suggest rural-to-urban migration in China "may well have had the unexpected consequences of reducing subjective well-being" (p.108) because migrants' aspirations rose faster than incomes, leading to frustration and unhappiness.
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Many of these claims are not backed up by research designs that deliver reliable answers to the question: "what is the impact of migration on subjective well-being?" To answer this requires either a combination of pre-and post-migration observations on the same persons, or else matched data from the same survey applied to migrants, and a counterfactual group of non-migrants from the source area. Moreover, the counterfactual sample has to validly represent what would have happened to the migrants in the absence of migration, so there should be no self-selection bias. The literature does not appear to meet these requirements, with no study using either matched counterfactual groups formed across national borders or pre-and post-migration information on subjective well-being to examine the changes caused by migration.
1 Thus, according to Bartram (2011, p.10) Common to all of these studies is that they rely on comparisons within a single country, because the complexity of jointly surveying emigrant sources and immigrant destinations makes the needed cross-border data almost nonexistent. For this reason, the majority of evidence used by economists to study impacts of migration on subjective wellbeing comes from rural-to-urban migration, most especially within China (Knight and Gunatilaka, 2010; Akay, Bargain and Zimmermann, 2012) . This evidence is widely cited, so even though it is for internal rather than international migration, we briefly review it here especially because the identification issues that weaken international migration studies are also present.
In a series of papers, Knight and Gunatilaka (2010 , 2010a , 2012 ) use a non-random sample of urban migrants and representative samples of rural and urban residents (with hukou status) who were asked "how happy are you nowadays?" with answers on a 5-point scale.
Migrant happiness scores were less those of rural residents despite their income being 2.4 times higher. The authors inferred that aspirations had risen by more than absolute incomes, causing frustration and unhappiness for the migrants. Knight and Gunatilaka (2010) consider if migrant self-selection could account for this pattern but the techniques they use (Oaxaca decompositions and added residual tests) do not address selection on unobservables, which is 9 the major concern in empirical migration studies. Akay et al. (2012) compared to natives at the destination or to non-migrants in the home area without a plausible mechanism to deal with self-selection. In order to answer the question of whether migration causes subjective well-being to rise or fall, a new approach, not previously used in this literature, is needed. In the next section, we document our unique survey which provides this more reliable evidence.
CONTEXT AND SURVEY
Our analysis is of the impact that migration from Tonga to New Zealand has on the wellbeing of immigrants. Since this migration flow is not well known outside of the two countries involved, we here provide some background and context. The destination for the PAC migrants, New Zealand, has higher levels than Tonga for all the material welfare components described above, but especially for income. While New
Zealand is one of the poorest developed countries, with a GDP per capita of just US$27,300
that ranks it 32 nd in the world, this is more than five times higher than in Tonga. While life expectancy and educational attainment are also higher than in Tonga, the gap is not nearly as large as for income. Hence, migration offers access to higher material living conditions, but most especially in the income dimension. In this paper, we focus on outcomes at either the household level (income, expenditure) or those collected from the Principal Applicant (wages, all subjective well-being measures), who is the individual who applied to the PAC. In migrant households, the Principal Applicant (PA) is well defined (i.e. there is one PA in each household and this is consistently reported across waves), but in the non-complier and unsuccessful households this is not always the case. Since, our main analysis examines outcomes cross-sectionally in waves 1 and 2, we used an algorithm to identify the likely PA in each household separately by survey wave. Hence, the balanced panel of PAs that we examine as a robustness test and in some non-experimental regressions has less individuals than in the wave 2 sample.
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The random lottery should ensure that characteristics of the ballot winners and losers are the same on average, but since we do not have data for the entire population of ballot applicants we need to check that randomization holds in our sample. Table 1 compares the means of ex-ante characteristics for PA ballot winners and ballot losers in our sample. These descriptive statistics, and all subsequent analyses, use sampling weights since the two samples of successful ballots have a higher sampling rate than the sample of unsuccessful ballots.
The ballot winners (including non-compliers who remain in Tonga) and ballot losers have largely the same average values for the ex-ante characteristics we observe. In particular, they have the same average age, birth location, education, gender, height, and personal and household income in the year prior to when most migrants left Tonga. But, the ballot winners had higher previous employment rates and a higher rate of visiting New Zealand, on average, than did the ballot losers at the time of the first wave of the survey. In the second wave of the survey, and also in the balanced panel, there was also a difference in height between the samples of ballot winners and losers. Thus, in the experimental estimates below, we will report results both without controls and then with the full set of controls (the variables in Table 1 ) to adjust for any differences in well-being arising from baseline differences in observed variables.
(b) Measuring objective and subjective well-being
In both waves of the survey, each adult in the household was asked about their pre-tax earnings in the previous week from all employment, and also about their usual weekly earnings and if last week earnings were atypical. These data allow us to construct our first objective measure of well-being, the weekly wage of the principal applicant, whether in The earnings data for all adults are also part of the household annual income variable.
The other income components are net returns from sales of food crops, fish, livestock, tapa cloth and mats (from household reports on an average month), income from investments, pensions, and rentals (from household reports for the previous fortnight), and imputed values for own-produced or own-captured food consumed by the household (from reports for the previous week). The final component of the household income variable is net remittances, which are captured with an annual recall that allows for flows in both directions of both money and goods. The format of the questions for all income components was the same in both Tonga and New Zealand, and was maintained for both waves of the survey.
The second wave survey included a recall of household's typical spending in a week (for groceries, food, other daily needs), month (for housing-related costs, health expenses, transport and communication) or six months (for all other expenditures). We use the log of total household expenditures and the share of food (both including imputed values for ownproduced or own-captured food consumed by the household) in total expenditures as objective measures of welfare. Since household size can change with migration, and also over time, we estimate the income and expenditure impacts of migration at both the household level and in per capita terms.
In terms of subjective well-being, in both waves of the survey every adult in the household was asked:
During the past month, how much of the time were you a happy person?
Responses are on a 5-point scale that ranges from "all of the time" to "none of the time". This is one of five questions for the Mental Health Inventory 5 (MHI-5) of Veit and Ware (1983) . 11 The other questions for calm and peacefulness, being downhearted, cheerfulness 15 and nervousness also are scored on the same 5-point scale. Thus, the MHI-5 score has a maximum value of 25, for the best mental health, and a minimum value of 5. Large positive impacts on the overall MHI-5 after migrating from Tonga to New Zealand have previously been found (Stillman et al. 2009 ). In the current analysis, we show the happiness score (on a 1-5 scale) for PAs separately from the subtotal of their other four components (on a 4-20 scale).
The remaining subjective well-being questions were only included in wave 2, where the PA was asked to place themselves on Cantril (1965) Respondents could report having "not enough money", "just enough money" "enough money" or "more than enough money". Since this question was asked in a survey module on remittance channels and the household's use of the financial system, the respondent would normally be either the household head or the person who made major financial decisions for the household and this is most likely to be the Principal Applicant. We code this variable on a 1-4 scale for our analysis.
EXPERIMENTAL RESULTS
We are interested in the impact of migration on objective and subjective well-being (W). To deal with self-selection bias, we rely on the PAC lottery randomly choosing a subset of households who become eligible to migrate from a larger pool of households interested in migrating. In the absence of non-compliance to the migration treatment, all that is needed is the simple experimental estimator of the treatment effect on the treated (SEE-TT). This is the difference in mean well-being between the lottery winners who migrate and the unsuccessful ballots:
But, as seen in Table 1 , 15 percent of PA ballot winners have not moved to New
Zealand at the time of our wave 1 survey -in part because they could not meet some 17 requirements of the policy, such as finding a job offer. Therefore, we employ the standard technique of using assignment to treatment (winning the PAC ballot) as an instrumental variable for the actual treatment of migrating in order to deal with this non-compliance (Angrist, Imbens and Rubin, 1996) . Since there is no substitution (that is, ballot losers migrating through other means), the local average treatment effect (LATE) coming from the IV estimates is equal to the average treatment effect on the treated (Angrist, 2004) . Hence, the debate in the development literature about the value of LATE estimates (Deaton, 2009 ) is not relevant to the discussion here as all migrants observed in wave 1 enter New Zealand via the PAC lottery.
In order to improve the precision of the IV estimates, we also include control variables for observable pre-existing characteristics of PA ballot winners and losers. To deal with potential attrition bias from not managing to re-interview everyone from wave 1, we also report results for the balanced panel where the same PA was observed in both waves of the survey. Thus, the following tables that report the experiment estimates have three sets of results; the first presents IV estimates for the full sample with no control variables, followed by full sample results with control variables (those listed in Table 1 ) and then for the balanced panel with control variables. In order to provide a sense of the relative magnitude of the impacts, the mean of each outcome measure for the control group sample of unsuccessful ballots is also reported.
(a) Impacts on objective well-being
Very large gains in objective well-being result from migrating to New Zealand ( Table 2 ). The weekly wage of principal applicants rose by NZ$321 (US$200) within a year of first moving which is almost three times the weekly wages of the control group in Tonga (NZ$117).
Introducing the control variables and restricting the sample to the balanced panel causes only a small reduction in the estimated initial impact. The impact of migration on wages was about 18 one-quarter larger by the time of the second wave of the survey, three years later. By this stage, the control group members in Tonga had real wages (in NZD terms) that had fallen slightly, likely due to a recession in Tonga that saw real GDP almost five percent below its level from three years earlier, so the wage impact at wave 2 for the migrants is almost four times as large as the counterfactual wage they would have earned in Tonga. The lower rows in Table 2 show that estimated impacts with the full set of control variables and with the balanced panel are about 90 percent of those from just the simple IV regression of wages on the migration dummy. Thus, there do not seem to be threats to the validity of these estimates from either imperfect initial sampling or incomplete follow-up in the wave 2 survey.
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The household income of migrants doubled within the first year of moving to New
Zealand. 14 The impact on per capita household income was lower, at about 60 percent, because employment rates initially fell for the secondary migrants accompanying the principal applicant. Moreover, many of the migrants initially moved in with extended family members while they were establishing in New Zealand so household size relative to the number of income-earning members rose compared with in Tonga. But, by the time of the wave 2 survey, all of the migrants had transitioned into their own accommodation, with average household size lower than in Tonga because the eligibility restrictions prevented extended family co-residents from migrating with the Principal Applicant. Consequently, in wave 2, the per capita estimates of impacts exceed the household-level estimates. Even for the results with control variables and restricting attention to the balanced panel, the wave 2 income effects are very large; total household income had risen by 297 percent due to migration while per capita income was 340 percent higher.
The final results in Table 2 (b) Impacts on subjective well-being Table 3 reports the impact of migration on the happiness of migrant principal applicants, on the other components of their MHI-5 and on the welfare and respect ladders and income adequacy. The results in the first column show the short-term effects of migration are to leave happiness unchanged. However, the other components of mental health rise significantly, with an average treatment effect of about 1.8 points; equivalent to about one standard deviation. This divergence between components of mental health suggests that a focus just on happiness may miss some broader improvements in psychological well-being brought about by migration.
The results from wave 2 (in columns 3 and 4) show that the divergence in impacts on happiness versus other mental health components increases over time. The happiness scores of migrants are approximately 0.8 points lower than they would have been in Tonga, about four years after migrating. This finding might be taken as evidence for claims in the literature that migration may make immigrants less happy than if they had stayed put (Bartram, 2010) .
But that interpretation is weakened by the very substantial rise in the other components of mental health, of about three points, which is equivalent to one quarter of the wave 2 scores for the control group in Tonga. Putting happiness back in with the other mental health components, the overall MHI-5 score of migrants in wave 2 is at least two points higher than it would have been if they had stayed in Tonga; this significant improvement in mental health 20 shows that the short-term gains noted by Stillman et al., (2009) are not just a transitory effect of migration.
The results for the remaining subjective well-being indicators that are measured by the survey -the welfare ladder, the respect ladder and income adequacy -also show a diversity of impacts of migration. There is no impact of migration on the migrants' position on the welfare ladder, but they go down about 0.9 steps on the respect ladder (equivalent to a drop of about one-eighth of the mean score for the control group in Tonga). Conversely, selfrated income adequacy goes up by at least 0.2 points with migration, which is equivalent to about one-tenth of the mean score for the control group. None of these patterns or magnitudes changes if the control variables are used or if the sample is restricted to the balanced panel of principal applicants. Thus, in contrast to the consistently large and positive impacts of migration on objective well-being, there are more subtle and complex effects on subjective well-being with some indicators improving, others static, and happiness and respect falling.
NON-EXPERIMENTAL RESULTS
The randomization provided by using a lottery to determine which Tongans can apply to immigrate to New Zealand provides a rare opportunity to experimentally estimate impacts of migration on objective and subjective well-being. Other studies typically use nonexperimental methods to construct the no-migration counterfactuals needed for estimating impacts, by either retrospectively asking migrants about their pre-migration outcomes or by comparing migrants to other groups in either source or destination areas. In this section, we examine how the results obtained using some non-experimental approaches compare to the experimental estimates. Since this sort of exercise has already been conducted for objective well-being outcomes with the PINZMS data (McKenzie et al., 2010) , we concentrate here on the subjective well-being indicators.
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Subjective well-being appears to rise for migrants when their current position on either the welfare or respect ladder is compared with their retrospective report of where they were on the ladder when last living in Tonga. Men report an increase of three-quarters of a step on the welfare ladder and two-thirds of a step on the respect ladder, while women report two-thirds of a step increase in welfare and no increase in respect (Table 4 ). The larger gains for men than for women may reflect the wage gains that Tongan men experienced relative to the wages they expected whereas women had reasonably accurate wage expectations (McKenzie et al., 2013) . In fact, when regressions for the change in ladder step are estimated separately for women and men, with changes in employment status and labor earnings as explanatory variables, it appears that changes in labor market outcomes may explain some of the ladder changes (employment for men's WLQ and wages for women's RLQ).
The results in Table 4 contrast with the inferences that came from experimental estimates of the impacts of migration on welfare and respect in Table 3 . Compared with the control group in Tonga, respect was significantly lower for the migrants while their welfare ladder position was unchanged. One hypothesis about the source of this discrepancy between experimental and non-experimental results is that retrospective reports may reflect a filtering of past memories, where previous life in Tonga is reevaluated from the reference point of subjective well-being as experienced in New Zealand. The migrants appear to perceive that they are better off than they were in Tonga, but rather than that taking the form of advancing up a subjective ladder they instead demote their previous position. To the extent that this sort of filtering may occur more widely when frames of reference change, retrospective questions about changes in subjective well-being may be an unreliable guide to actual changes.
Next, we examine the relationship between both absolute and relative employment outcomes in Tonga (Table 5 ) and New Zealand (Table 6 ) and each measure of subjective well-being. In both tables, we examine these relationships both cross-sectionally and, for 22 happiness and mental health which are measured in both wave 1 and 2, including individual fixed effects. When we examine these relationships in Tonga, we use our entire sample including non-applicants, while the analysis for New Zealand only includes successful migrants.
In Tonga, we find no evidence that happiness, residual mental health or income adequacy are related to absolute levels of labor earnings. Interesting, conditional on absolute earnings levels, Tongans who are higher up in the earnings distribution are slightly more happy but have lower residual mental health. However, this is only true cross-sectionally and the effect size is quite small with a 10 percentile move in the distribution leading to a 0.1 point increase in happiness and a 0.3 point decrease in residual mental health. Perhaps reassuringly, higher levels of labor earnings are strongly correlated with higher reported RLQ and WLQ.
Among migrants in New Zealand, labor earnings are only related to reported income adequacy, with individuals with higher earnings reporting greater income adequacy, but controlling for this, those in a higher position in the earnings distribution among all migrants in New Zealand from the Pacific Islands reporting lower income adequacy. This second finding is consistent with the idea that people adjust their expectations to match those of their peer group, but only appears to be true in this sample for this one particular measure of subjective well-being. Overall, these results from both Tonga and New Zealand are not generally consistent with our experimental findings of large increases in labor earnings, declines in happiness and respect, increases in residual mental health and income adequacy and no change in subjective welfare.
EXTERNAL VALIDITY AND GENERALIZABILITY
Evidence from natural experiments has good internal validity, due to the randomization, which is not always matched by equally good external validity. Instead, results are from a 23 specific context -in this case the lottery-based migration of Tongans to New Zealand -and there can be doubts that this context will generalize to other settings of interest. But the type of work-based migration from a developing to a developed country studied here is of substantial and growing importance. Özden et al. (2011, p.15) note that "…origin countries most affected by international migration are small, typically island states, mostly in the Pacific or the Caribbean. The destination countries most affected by migration are the countries of the New World (the United States, Canada, Australia, and New Zealand)…".
Hence, the context studied here is the right one to see impacts of international migration on subjective and objective well-being since it focuses on an origin-destination comparison which is typical of the main international migration corridors.
Another reason for broader interest in the findings of the current study is because of the low evidentiary standard in the extant literature on immigration and subjective wellbeing. Most research designs lack valid counterfactuals of what would have happened to migrants if they had not moved, and typically make comparisons that cannot reveal causal impacts -such as of migrants to natives at the destination or of migrants to non-migrants in the home area without a plausible mechanism for dealing with migrant self-selection.
Moreover, existing studies rely on a single indicator, such as happiness or life satisfaction, yet our results show that various indicators of subjective well-being may not move in parallel so there is no single sufficient statistic to capture changes in well-being following a major event like migration. 15 Even more troubling is the finding that retrospective counterfactuals are unlikely to match experimental counterfactuals because of the apparent reinterpretation of the past from migrants adopting a more worldly scale when they move to large urban areas.
Since retrospective questions would be feasible for all research designs, evidence on the potential weakness of this approach should be of broad interest.
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CONCLUSIONS
A growing literature on the subjective well-being of migrants suggests that even though there may be gains in material well-being by moving to where incomes are higher, happiness and other components of subjective well-being may be reduced by migration. The reason for this apparent paradox that is suggested in the literature is 'adaptation theory' -that happiness depends not only on income but also on aspirations (Knight and Gunatilaka, 2010). Even though there is a rise in absolute incomes, the aspirations of migrants may have risen by even more when they observe the high incomes in their new environment, and these unmet expectations cause frustration and reduce subjective well-being. However, previous research is not able to rule out selectivity biases, whereby unhappy people are more likely to migrate.
In this paper, we use unique survey data on successful and unsuccessful applicants to a migration lottery to experimentally estimate the impact of international migration on objective and subjective well-being. Our results call into question the view that migration causes subjective well-being to fall. Instead, we find complex effects of migration, with mental health improving but happiness declining, self-rated welfare rising if viewed retrospectively but static if viewed experimentally, self-rated social respect rising retrospectively but falling experimentally, and subjective income adequacy rising. These complex changes in subjective well-being contrast with uniformly large improvements in objective measures such as incomes and expenditures. The discrepancy between retrospective and experimental estimates may reflect a filtering of past memories that makes retrospective questions about changes in subjective well-being an unreliable guide to actual changes. The overall complexity of the results we find highlights difficulties of measuring changes in subjective well-being when reference frames change, as likely occurs with migration. (2010), we describe in detail the tracking of the sample and show that we achieved a contact rate of over 70% of our potential sample. The main reasons for non-contact were incomplete name and address details, which should be independent of welfare outcomes and therefore not a source of sample selectivity bias. There was only one refusal to take part in the survey in New Zealand and none in Tonga during the first round.
7 Specifically, two households were in Australia, two in the US, one in the UK, one moved back to Tonga and four moved to outer areas in New Zealand. Since the survey includes a detailed health module with anthropometric, blood pressure and respiratory measurements, telephone interviews were not possible.
8 While some of these non-complier group of households do migrate to New Zealand between the first and second wave of our survey, in this paper we continue to treat them as non-compliers and hence consistently estimate the impact of migrating by wave 1 of our survey on outcomes in both wave 1 and 2.
9 The re-interview rate was lower than for the sample in New Zealand because the interview teams in Tonga were, at the same time, working on a new survey of seasonal migrants (Gibson et al., 2008) and the limited resources for the survey fieldwork meant that there was incomplete tracking of PINZMS original sample members.
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10 The PPP exchange rates for Tonga from sources such as the World Bank are extrapolations from other countries rather than being based on directly collected prices and these extrapolations do not appear to be reliable.
11 We use version 2, which is the mental health component of the 36 item short-form health survey which has been used in over 50 countries as part of the International Quality of Life Assessment project (http://www.sf-36.org).
12 Although the wording is identical to the survey used by Lokshin and Ravallion (2005) , their ladder had only nine steps while ours has ten.
13 Another threat to the validity of results using the lottery comes from multiple entries; individuals can decide each year whether or not to enter the PAC ballot, with those entering more often having greater chance of a winning ballot. If multiple entrants differ from other ballot entrants, the results still may be subject to a form of selection bias. In previous work, we have shown that controlling for multiple entries as best possible with the available data from the PINZMS makes no difference to the estimated treatment effects (Gibson et al., 2013 Note: Outcomes are responses by principal applicants. Standard Errors are Huber/White and allow for individual correlation over time; ***, **, * denote statistical significance at 1%, 5% and 10% level. The regressions also control for the year of observation and whether the survey occured during Dec/Jan.
